Subject to a number of assumptions, these half-lives may be used as a measure of the rate at which progesterone is metabolized in the body. It is concluded that there are no pronounced changes in the rate of progesterone production or metabolism during the course of pregnancy in the ewe.
INTRODUCTION
Indirect evidence suggests that the influence of progesterone on the sheep myometrium declines before parturition (Bengtsson & Schofield, 1960) . However, chemical estimations of progesterone in the peripheral blood of sheep have failed to show any significant decline in the concentration of the hormone itself before lambing (Short & Moore, 1959) .
The purpose of the present experiment therefore was to investigate whether the rate of metabolism of progesterone is changed just before parturition. If there is no such change, it may be assumed that the rate of progesterone production remains substantially constant at this time. In addition it was hoped to obtain some informa¬ tion on the rate of secretion and metabolism of 20oc-hydroxypregn-4-en-3-one, a progesterone derivative normally present in sheep peripheral blood. The plasma was separated by centrifugation, and extracted for progesterone and 20a-hydroxypregn-4-en-3-one as described previously (Short, 1958) . The plasma extracts were chromatographed on paper in the usual manner, together with authentic Log. progesterone and 20a-hydroxypregn-4-en-3-one as reference compounds. Appro¬ priate areas of the chromatograms were cut out, eluted, and evaporated to dryness ; the eluates were transferred to planchettes with several washings of light petroleum. Counts were made using a Nuclear Chicago thin end-window counter, with an estimated counting efficiency of 17 % for carbon-14.
RESULTS
The results for progesterone at the two stages of gestation are shown in Fig. 1 The results for 20oc-hydroxypregn-4-en-3-one at the two stages of gestation are shown in Fig. 2 . The values on the 115th day do not ahow estimation of a half-life since they are too variable, and the samples were not taken over a sufficiently long period of time. At term, the fah in concentration was approximately exponential for the period from 5 to 30 min. after injection, the half-life being 15-4 + 2-9 min.
DISCUSSION
The distribution of progesterone between the peripheral blood and the extravascular tissues of the normal ewe is represented diagrammaticahy in Fig. 3 . In the steady state, the rate of secretion of progesterone into the blood (A) is equal to the net rate of flux from the blood into the tissues (C). This net rate of flux is in turn equal to the rate at which the hormone is metabolized and excreted from the tissues (B).
Thus the net rate at which progesterone diffuses out of the blood may be used as an indirect measure of the rate at which it is metabolized. Such a calculation involves making a number of assumptions : (1) The (15 /xg.) . In calcu-lating this latter figure it has been assumed that progesterone in blood is confined to the plasma, that the normal concentration in the peripheral blood is 0-5 /xg./100 ml. plasma (Short & Moore, 1959) , and that the total circulating plasma volume is about 3 1.
An initial rapid diffusion must occur after the injection. If the 10 /xc injected were mixed instantaneously in the blood stream, the initial concentration would be 12 800 counts/min./10 ml. plasma. However, within 5 min. of the injection the con¬ centration was only 150 counts/min./10 ml. plasma (see Fig. 1 ), indicating that almost 99 % of the injected dose had already been removed from the circulation.
Thus the total amount of progesterone present in the extra-vascular tissues is probably about 100 times the amount that is present in the blood.
After this initial rapid disappearance, the subsequent rate of removal of the radio¬ active progesterone from the circulation was much slower. Since it appeared to be approximately exponential, it seems likely that the system had reverted to the equilibrium state depicted in Fig. 3 . Once equilibrium has been restored, the total amount of progesterone circulating in the peripheral blood is probably only slightly higher than normal, because the amount of steroid injected is likely to represent only a small fraction of that already present in the extra-vascular tissues. In this con¬ nexion it is interesting to recall that the concentration of progesterone in at least one extra-vascular tissue, fat, greatly exceeds the concentration in the blood (Zander, 1959 (Short, 1961) . Since the blood progesterone levels are similar in pregnant and non-pregnant ewes (Short & Moore, 1959) , this would suggest that no increase in progesterone production is required to maintain a pregnancy. Also, any decrease in the influence of progesterone on the myometrium at term is not likely to be due to any alteration in the rate of secretion or peripheral metabolism of pro¬ gesterone.
The present study also suggested that some of the injected progesterone was metabolized to 20oc-hydroxypregn-4-en-3-one ; the concentration of this steroid was almost as high as that of progesterone within 5 min. of the injection. Much of the 20<z-hydroxypregn-4-en-3~one normahy found in the peripheral blood of sheep is therefore probably formed from the metabolism of progesterone, rather than being secreted as such by the endocrine glands. This is borne out by the observation that there is very little 20a-hydroxypregn-4-en-3-one relative to progesterone in the ovarian vein blood of sheep, whereas the concentrations of the two hormones are almost equal in the peripheral blood (Short & Moore, 1959) .
